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THE IMPACT OF TRAINING AND EXPERIENCE ON THE RECOVERY OF 
EVIDENCE IN OUTDOOR FORENSIC SCENES: IMPLICATIONS FOR 
HUMAN REMAINS RECOVERY 
MARY S. E. STUDEBAKER-REED 
ABSTRACT 
 The present study involves a multivariate assessment of the success of 
evidence recovery by searchers from various backgrounds and skill levels.  Volunteers 
representing four experience levels (civilian volunteers, first year forensic anthropology 
graduate students, second year forensic anthropology graduate students, and first 
responders) conducted line searches of mock crime scenes, flagging items of forensic 
significance with pin flags. The groups were then briefly trained in human skeletal 
remains recovery, and implemented this training through a second set of mock scene 
searches. Recovery rates were compared across pre- and post-training trials and across 
searcher groups in order to determine the influence of searcher training and experience on 
search success. The results of this study reveal not only the percentage of evidence that 
was recovered by search teams, but exhibits the degree to which experience and training 
played a role in evidence recovery.  
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 1 
INTRODUCTION 
 
 Making sense of evidence is a challenge universal to crime scene investigation 
(Barber et al. 2006). Before interpretations can begin, the evidence must be collected 
from the scene in its entirety. Successful evidence collection is influenced by the physical 
environment of the scene, the nature of the evidence, and, most importantly, the 
experience and prior knowledge of the scene investigators. During investigations of 
emotionally charged cases such as missing child cases, members of the public often 
organize search parties and become involved in the search and recovery process (Parr and 
Stevenson 2013; Parr et al. 2016). However, these individuals may not be familiar with 
the nature and appearance of some types of evidence or the proper procedures for 
evidence recovery, which may lead to evidence being overlooked or destroyed 
inadvertently. The present study investigates the success of searchers with differing levels 
of evidence recovery experience, as well as the impact of training on the success of 
recovery amongst these groups. This research represents a pioneering investigation into 
the standardization of outdoor crime scene processing methodology.  
 Research into the impact of searcher knowledge and training on the success of 
evidence recovery is extremely limited. Two recent studies conducted by Pokines et al. 
2018 (in press) investigated the success of forensic anthropology students recovering 
dispersed bones from a forested environment. The first of these studies inspected the 
success of bone recovery on a small scale. Second year forensic anthropology students 
with training in osteology and field methods conducted thorough searches of 10x10m 
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areas, with the goal of maximum skeletal recovery. The specific methodology used for 
the searches has been described in detail (Pokines 2015; Pokines et al. 2018). The results 
of this study revealed that forensic anthropology students failed to recover all evidence, 
despite having prior experience recognizing bone and training in basic scene recovery 
methods. The second of these studies was conducted in the same environment but was 
focused on the impact of searcher spacing and re-searching of areas on recovery rates. 
Searches were conducted in two separate 30x50 m search grids, one in an area with light 
vegetation (“low understory”) and one with denser ground cover (“medium understory”). 
Searches took place on 10x10m grids per individual trial, with alternating spacing 
between searchers of 1m in half of the trials and 2m in the other half. In all trials, 
searchers proceeded to the opposite end of the grid, and then turned 90° and searched a 
second time. It was determined from the results of 20 total trials that searcher spacing and 
foliage density did not have major impacts on recovery rates, but additional bones were 
recovered after the search axis was rotated. It was also determined that element type had 
a significant impact on recovery rates (Pokines et al. 2018). The present research builds 
upon these findings, by investigating the impact of searcher experience levels and 
training on recovery rates across scenes of the same density.  
 Research has been conducted on the impact of animal scavenging pattern training 
on bone recovery. Young et al. (2016) addressed the lack of law enforcement training to 
recognize taphonomic alteration to bones, especially cases in which animal scavenging is 
strongly suspected. Experienced law enforcement personnel volunteers were split into 
two groups. One group was briefed on typical fox scavenging patterns, and the other 
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group was not given any training. The researchers reported that on average the team who 
received briefing recovered almost twice as much bone material from a 10x10m area as 
the team who did not receive training. Many different variables were being tested for 
simultaneously to include bone fragment size, surface versus “buried” (covered with leaf 
litter or debris), the impact of vegetation thickness, the presence of trees, and the 
environmental differences between two regions (Kent and Dorset, England). With such a 
small search area and so many variables, it is unclear whether the success of the searches 
was impacted by training or by one of the other variables which factored into this 
experiment.  
 Several researchers have detailed the ways in which pedestrian searches typically 
take place (Dupras et al. 2006; Fox and Cunningham 1992; Holland and Connell 2009; 
Vanlaerhofen and Hughes 2008, Young et al. 2016). These studies describe the utility of 
three basic search patterns (line, grid, and spiral), but fail to provide detailed instructions 
for novice searchers. Though the goal of outdoor scene searches is obvious and the 
methods quite simple, the idea that all searchers give equal effort in their searching and 
all have equivalent training is unsubstantiated. There is currently no estimate of how 
much evidence is recovered by search teams of varied experience from “typical” outdoor 
crime scenes containing both osseous and non-osseous evidence. However, it has been 
well documented that many pedestrian searches fail to locate scattered remains which 
may be subsequently discovered by passersby in the same location as the initial search 
area in the months or years following the initial search (Haglund 1997). The present 
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study addresses these issues through the development and implication of a standardized, 
hands-on training module.  
 A pioneering study into outdoor crime scene searches of scattered surface remains 
was conducted in Canada utilizing fleshed pig carcasses (Vanlaerhoven and Hughes 
2008). This study addressed the success of different search patterns at locating elements 
which have been scattered across the ground surface as a result of vertebrate scavenging. 
Four pedestrian search patterns (line, link, zone, and spiral) were selected for analysis, 
and were each tested in a forest and a meadow environment to assess the impact of 
environment on recovery rates. Teams of 6 searchers were sent into each area to search 
for the scattered remains, and differences in search time were noted between the two 
environments. This was attributed to the difficulty of searching in the tall grasses of the 
meadow. However, the researchers claimed they were unable to detect any differences in 
the success of various search patterns due to the variability of the environments. 
Additionally, the authors did not provide any estimate of the percentage of the remains 
that were recovered by the searchers (Vanlaerhoven and Hughes 2008). The present study 
addresses these matters by conducting quantitative analysis of the recovery rates and 
using one environment type (forest with mixed ground cover) to reduce scene variability 
and potential for error.  
 The impact of crime scene experience on evidence identification has been 
examined for indoor crime scene contexts. A study conducted in 2012 examined the 
differences in search strategies between novice and expert crime scene examiners (Baber 
and Butler 2012). Twelve searchers (six novice, six expert) wore head mounted cameras 
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to capture which objects were deemed most useful or selected to be collected as evidence. 
The novice searchers, undergraduate forensic students, paid more attention to individual 
objects and tended to detail the features of the scene without identifying the context and 
possible connection between items of evidence. They also had a tendency to flag a 
greater number of items which were not of evidentiary value. In contrast, the experienced 
searchers were more likely to identify objects of possible evidential value, and were 
guided by their hypotheses regarding the likely actions of the criminal, allowing the 
“story” to lead their investigation. Expert searchers took about half the time to examine 
the scene, and flagged far fewer items. The authors concluded that the strategy of 
selecting items of evidence that may be useful in solving a crime, as the experts tended to 
do, is a learned skill which the novice searchers lacked, leading them to collect much 
more evidence than necessary. This study is among the first to examine the differences in 
search strategy between novice and expert searchers (Baber and Butler 2012). However, 
the study involved only indoor crime scenes; therefore it cannot be assumed that the same 
patterns would occur in an outdoor crime scene context.   
 The present research incorporates factors of previous studies on the similar topics 
in order to isolate the variables of prior searcher experience (has the individual searched 
outdoor crime scenes in the past) and training (has the individual been exposed to human 
skeletal remains in the past, have they received formal training on search methods, etc.). 
The differences in recovery based on the size and type of evidence are also examined. 
The present study also involved the creation of a brief training program which exposed 
searchers to human skeletal remains as they may look in an outdoor crime scene.  The 
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goal of this research was to determine what degree of evidence recovery can be attributed 
to prior career experience and to what degree training programs may improve recovery 
rates.   
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METHODS  
 
 A total of 12 mock outdoor crime scenes were created at the Boston University 
Outdoor Research Facility (ORF) in Holliston, Massachusetts. Each scene was 150 
square meters in size (10x15m). Scenes were positioned in areas with light foliage, 
moderate tree cover and natural leaf litter and debris buildup on the ground surface 
(Figure 1).  The scenes were cordoned off with caution tape to demarcate the boundaries 
of each search area.  
 
 
 
Figure 1. Typical setting of the mock crime scenes at the ORF in Holliston, MA.  
 On the morning of each trial, 41 items of evidence were randomly scattered 
within each mock scene. The scenes were set up the day of each trial in order to avoid 
possible disturbance by scavengers or water runoff from rainfall (flooding is common in 
some areas of the ORF). Items of evidence were placed within the environment such that 
they were not immediately apparent, in order to simulate remains which had been 
 8 
exposed long enough to have been buried by falling leaves and decomposing foliage. The 
evidence for each trial consisted of 37 nonhuman skeletal elements (Sus scrofa and 
Odocoileus virginianus) and 4 non-osseous “personal items” (Table 1). This is an 
estimate used to approximate the amount of evidence which may be found at a forensic 
scene, which may range from one or two items of evidence to hundreds of items. The 
skeletal elements ranged in size from a deer pelvis to pig molars (Figure 2). The personal 
items included 1 torn shirt fragment, 1 sock, 1 small hoop earring, and 1 elastic hairband 
(Figure 3). The non-osseous items were selected based on recommendations from case 
managers with the National Center for Missing and Exploited Children, who expressed to 
the second author the need to “encourage searchers to look for all evidence associated to 
the missing person, not just the body…(which) can be vital in identifying an area that 
needs to be searched more thoroughly for remains” (Personal communication, 2016).  
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Table 1. Results of the pre-training trials. Note the absence of the second year 
results, as they did not participate in the pre-training trial phase.  
 
 Search teams were compiled based on individual searcher background. The 
civilian team was composed of six citizens of Holliston, Massachusetts who had no 
previous forensic science or crime scene search experience. The forensic anthropology 
Evidence Type Present Recovered Recovered Recovered 
Bone   Civilian 
Emergency 
Medical 
First 
Years 
Pelvis 1 1 1 1 
Long bones 3 1 3 1 
Scapula 1 0 0 1 
Large cranial fragment 1 0 1 0 
Rib 8 2 3 2 
Vertebrae 6 0 2 0 
Small cranial fragment 2 0 1 2 
Metapodials 4 4 1 2 
Unfused long bone 
epiphyses 4 0 0 2 
Carpals and tarsals 3 2 0 1 
Phalanges 1 0 0 0 
Molar 3 0 0 1 
Personal effects         
Torn shirt strip 1 1 0 0 
Sock 1 1 1 1 
Elastic hairband 1 0 1 0 
Small hoop earring 1 1 0 1 
Total 41 13 14 15 
Percentage recovered N/A 31.71 34.15 36.59 
Non-evidence 
recovered (glass 
bottles, food 
wrappers, crumpled 
paper, etc.  N/A 8 2 6 
Total flags placed N/A 21 16 21 
 10 
graduate students formed two separate teams; one team was composed of six first year 
graduate students who had human osteology experience but no experience in scene 
recovery methods. The second graduate student team was composed of six second year 
students with cumulative experience in human and non-human osteology, scene recovery 
methods, and basic outdoor crime scene search experience. The second year students 
were also previous participants in the aforementioned search activities conducted by 
Pokines et al. 2018 (in press). The first responder team was composed of four firefighters 
and EMS personnel, with variable levels of experience in scene response (anywhere from 
2-20 years of experience). The search teams were intended to have equal numbers of 
searchers to allow for direct comparison of recovery rates, but due to limited volunteer 
availability the first responder team had four participants rather than the six of the other 
teams. The impact of this variation is discussed in greater detail later in this publication. 
Permissions to conduct research utilizing human subjects was granted after review by the 
Boston University Institutional Review Board.  
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Figure 2. Image depicting the range of color and size variation of the osseous 
evidence used in the mock scenes.  
 
 
 
Figure 3. Examples of the non-osseous personal items used as evidence in the mock 
scenes. 
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 Each team conducted their searches on separate days, in order to prevent potential 
searcher bias. Upon arrival to the ORF, searchers were brought to the location of the 
mock crime scene and briefed regarding the nature of the scene and their objectives as 
searchers. For every scene across all trials, the searchers were informed that an individual 
had gone missing in the area a few years previously, and a jogger had passed through the 
area the previous day and noticed what they believed to be human remains. Searchers 
were also told that local law enforcement had been “notified”, and the volunteer searchers 
had been called to the scene to assist in the complete recovery of the scattered remains. 
Searchers were informed that none of the remains were thought to be buried, and were 
asked to conduct a visual line search, marking any skeletal remains or personal effects 
with pin flags and leaving the evidence in place (Figure 4). No strict time limit was in 
place, but searchers were asked to search the scene thoroughly and to the best of their 
ability to maximize recovery of the individual’s remains.  
 
 
Figure 4. Image depicting searchers flagging items of potential evidentiary value 
during a pre-training trial.  
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 Once the team had completed the initial search, they were educated on proper 
outdoor search methods and the nature of skeletal material in outdoor environments in a 
training session given by the investigator. The searchers were also given a chance to 
handle human and nonhuman skeletal remains, in order to familiarize themselves with the 
morphology, size, and color variation in skeletal remains that were fragmented and 
taphonomically altered from prolonged outdoor exposure. This training session lasted 
approximately one hour, and was identical across all searcher groups. It is important to 
note that the second year forensic anthropology students, being of the same level of 
training as the investigator, did not receive any additional training on the day of their 
trial, and therefore only conducted one scene search. 
 Following the training, the searchers were brought to a second mock scene in the 
same region with the same density of foliage and leaf litter. The searchers were given the 
same scenario briefing as the pre-training scene, and were asked to apply the training 
they received and to thoroughly search the scene with the same goal of maximum 
recovery. They were given as much time as they required to search the scene thoroughly. 
After all searchers were finished, they were asked to complete a brief survey about their 
experience. The first author returned to both scenes to record which items of evidence 
were flagged and to locate the items which were not recovered by the searchers. No trials 
took place in previous mock scene areas.  
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RESULTS 
 
 The results of each individual trial are described briefly below. The information 
provided here is summarized in Tables 1 and 2.  
 
Evidence Type Present Recovered Recovered Recovered Recovered 
Bone   Civilian 
Emergency 
Medical 
First 
Years 
Second 
Years 
Pelvis 1 1 1 1 1 
Long bones 3 2 2 3 2 
Scapula 1 0 1 1 1 
Large cranial fragment 1 0 1 1 0 
Rib 8 3 4 6 3 
Vertebrae 6 0 3 4 4 
Small cranial fragment 2 0 2 0 2 
Metapodials 4 0 1 2 1 
Unfused long bone 
epiphyses 4 0 2 1 2 
Carpals and tarsals 3 1 1 1 1 
Phalanges 1 1 1 0 0 
Molar 3 1 0 1 2 
Personal effects           
Torn shirt strip 1 0 1 1 1 
Sock 1 1 1 1 0 
Elastic hairband 1 0 1 0 0 
Small hoop earring 1 1 1 1 1 
Total 41 11 19 24 21 
Percentage Recovered N/A 26.83% 56.10% 58.54% 51.22 
Non-evidence 
recovered (glass 
bottles, food 
wrappers, crumpled 
paper, etc.) N/A 15 17 6 0 
Total flags placed N/A 26 26 30 21 
 
Table 2. Results of the post-training trials.  
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Civilian Trials 
 Pre-training 
Searchers spread themselves out evenly along the short axis (10m) of the search grid. The 
first searcher finished searching their lane at 7 minutes. All searchers had finished 
searching their lanes after twenty minutes of searching. Twenty-one flags were placed in 
the scene, demarcating items of perceived forensic significance. 10 of these flags marked 
bones (including 1 carpal, 1 long bone, 2 ribs, 1 tarsal, and 4 metapodials), for a total of 
27% of bone recovered. 3 of the flags marked items of non-osseous evidence (including 1 
clothing fragment, 1 earring, and 1 sock). The remaining 8 flags marked items of “non-
evidence”, which were placed in the environment by human action over time, prior to the 
trial day. These items included glass bottles, candy wrappers, small strips of paper, and 
other trash items which were not part of the study. Overall, 31.7% of the total evidence 
placed by the first author was recovered in the pre-training trial. 
 Post-training 
Searchers spread themselves out evenly along the short axis of the search area. Searching 
proceeded normally until the fifteen-minute mark, during which a few of the searchers 
noticed a hornet nest at the opposite end of the mock scene. Searchers were willing to 
continue searching, and did so until the thirty-five minute mark when a second hornet 
nest was discovered close to the center of the scene. Two of the searchers were stung by 
hornets, and the mutual agreement was made to discontinue the search. By the thirty-five 
minute mark, the searchers had completed about ½ of the search area, and flagged 
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twenty-eight items of potential evidence. 9 of these items were bone (including 1 molar, 1 
tarsal, 3 ribs, 1 phalanx, 1 pelvis, and 2 long bones) for a total of 24.32% of the total 
osseous items of evidence.  Two items of non-osseous evidence were recovered (1 sock 
and 1 earring). Fifteen items of non-evidence were recovered, of the same type as trial 1 
(bottles, broken glass, etc). A total of 26.82% of the evidence was recovered. However, it 
can be inferred that had the hornets not presented an interruption, the searchers would 
have continued to locate evidence and the recovery rate would have been higher than in 
the pre-training trial. The degree to which the training impacted the recovery rates for the 
civilian trial is unknown, due to the early termination of the search activities. 
First Responder Trials 
 Pre-training 
Searchers spread themselves evenly along the short axis (10m) of the search grid. The 
first searcher finished searching their lane at 12 minutes. All searchers had finished 
searching their lanes after seventeen minutes of searching. Sixteen flags were placed in 
the scene, demarcating items of perceived forensic significance. 12 of these flags marked 
bones (including 3 long bones, 1 pelvis, 2 cranial fragments, 3 ribs, and 1 metapodial, and 
2 vertebrae), for a total of 32.43% of bone recovered. Two of the flags marked items of 
non-osseous evidence (including 1 elastic hairband and 1 sock). The remaining 2 flags 
marked items of non-evidence. Overall, 34.14% of the total evidence placed by the first 
author was recovered in the pre-training trial. 
 Post-training 
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Searchers spread themselves out evenly along the short axis of the search area. Searching 
was complete after thirty-six minutes.  A total of 40 items of potential evidence were 
flagged. Nineteen bones were recovered (including 4 ribs, 3 cranial fragments, 3 
epiphyses, 3 vertebrae, 2 long bones, 1 phalanx, 1 metapodial, 1 pelvis, and 1 scapula), 
for a total of 51.35% of bone recovered. Four items of non-osseous evidence were 
recovered (1 sock, 1 elastic hairband, 1 clothing fragment, and 1 earring). Seventeen 
items of non-evidence were recovered, of the same type as trial 1 (bottles, broken glass, 
etc). A total of 56.09% of the total evidence was recovered. Interestingly, the first 
responder group also recovered additional bone elements which were not placed by the 
researchers, which were not included in the totals here but will be discussed later in this 
publication. 
First Year Forensic Anthropology Students 
 Pre-training 
Searchers spread themselves out evenly along the short axis (10m) of the search grid. The 
first searcher finished searching their lane at twelve minutes. All searchers had finished 
searching their lanes after twenty minutes of searching. Twenty-one flags were placed in 
the scene, demarcating items of perceived forensic significance. 13 of these flags marked 
bones (including 2 ribs, 2 cranial fragments, 2 unfused epiphyses, 2 metapodials, 1 
carpal, 1 molar, 1 pelvis, 1 scapula, and 1 long bone), for a total of 35.13% of bone 
recovered. Two of the flags marked items of non-osseous evidence (including 1 earring 
and 1 sock). The remaining 6 flags marked items of non-evidence. Overall, 36.58% of the 
total evidence placed by the first author was recovered in the pre-training trial. 
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 Post-training 
Searchers spread themselves out evenly along the short axis of the search area. Searching 
activity ceased at fifty-four minutes.  A total of 30 items of potential evidence were 
flagged. Twenty bones were recovered, including 1 molar, 4 vertebrae, 3 long bones, 6 
ribs, 1 scapula, 2 metapodials, 1 epiphysis, 1 cranial fragment, 1 carpal, and 1 pelvis, for 
a total of 56.75% of bone recovered. Three items of non-osseous evidence were 
recovered (1 sock, 1 clothing fragment and 1 earring). Six items of non-evidence were 
recovered, of the same type as trial 1 (bottles, broken glass, etc). A total of 58.53% of the 
total evidence was recovered. 
Second Year Forensic Anthropology Students 
 Trial 1, no additional training 
The cessation of individual searchers was staggered over five minutes, with all search 
activity ceasing at fifty minutes. A total of twenty-one flags were placed in the scene. 
Nineteen of these flags marked bones (including 4 vertebrae, 3 ribs, 2 molars, 2 
epiphyses, 2 cranial fragments, 2 long bones, 1 tarsal, 1 pelvis, 1 metapodial, and 1 
scapula) for a total of 51.35% of bone recovered. Two of the flags marked items of non-
osseous evidence (including 1 earring and 1 clothing fragment). No items of non-
evidence were flagged. Overall, 51.21% of the total evidence placed by the first author 
was recovered in the pre-training trial. 
Qualitative Analysis 
 In order to determine the impact of the training program, the recovery rates from 
the pre-training and post-training trials were compared within each group (Tables 1 and 
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2). Interestingly, the degree of improvement was identical in the first year (21.95% 
improvement after training) and first responder groups (21.95% improvement after 
training). As mentioned previously, the civilian group was unable to complete their post-
training trial due to hornet infiltration of the mock crime scene. However, the civilian 
groups’ pre-training percentage (31.71% total recovery) was only slightly higher than 
their incomplete post-training percentage (26.83% total recovery). The searchers had 
reached the halfway point of their scene search at the time of the hornet incident, 
indicating that, had they been able to continue, it can be inferred that their recovery rate 
would likely have shown some degree of improvement, the degree of which is impossible 
to determine from the present data.  
Quantitative Analysis 
 Recovery rates were compared within groups to examine the impact of training, 
as well as across groups to examine the impact of prior experience. All statistical tests 
were conducting in R (R Core Team 2013). Chi-squared tests were conducted to examine 
differences between groups (Table 3). The null hypothesis for the chi squared tests was 
that the searcher group (experience) was independent from the amount evidence 
recovered. When the pre-training trials for the civilian, first responder, and first year 
groups were tested, the p-value was 0.9311. For the post-training trial test, the civilian 
group was removed due to the error introduced by the hornets, and the second year group 
was introduced because their level of training is comparable to the post-training first 
responders and first years. When the post-training trials for the first responder, first year, 
and second year groups were compared, the p-value was 0.9022. In both cases, the null 
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hypothesis cannot be rejected, indicating that the amount of evidence recovered is 
independent from the searcher group.  
 
Table 3. Results of the Chi-squared tests.  
 
 Civilians First 
Responders 
First 
Years 
P-
value 
Pre-training (# of items of 
evidence recovered) 
13 14 15 0.9311 
 Second 
Years 
First 
Responders 
First 
Years 
 
Post-training (# of items of 
evidence recovered) 
21 23 24 0.9022 
 
 In order to test for noticeable improvement within groups, two sample proportion tests 
were utilized to test for a difference in the proportion of evidence recovered between pre- and 
post-training (Table 4). The null hypothesis for these tests was that the proportion of bones 
recovered in each trial was the same. As there was only one trial conducted by the second years, 
they were excluded from these tests. When testing the proportion within the civilian group, the p-
value was 0.8082. This is to be expected, given the fact that the civilians’ recovery rate dropped 
in their post-training trial due to the hornets. Within the first responder group, the p-value from 
the proportion test was 0.0767. This is almost identical to the p-value from the first years 
(0.0758), which reflects the nearly identical improvement within both groups after training. 
However, the null hypothesis cannot be rejected at a significance level of 0.05.  
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Table 4. Results of the two-sample proportion test. 
 Lower Upper P-Value 
Civilian -0.1722861 0.2698470 0.8082302 
First Responders -0.4540067 0.0149823 0.0758362 
First Years -0.4548011 0.0157767 0.0768921 
Second Years -0.2649002 0.2161197 1.0000000 
 
 
DISCUSSION 
 
 It is clear that in all trials where searchers were able to complete the entire scene, 
there was a marked increase in recovery rates of at least 21% between pre- and post-
training. This indicates that subjecting searchers to exemplars of human and nonhuman 
bone prior to training, as well as informing searchers on proper search methods and 
scattered remains recovery, may have a positive impact on outdoor scene recovery rates.  
 There were also apparent differences in recovery rates based on prior searcher 
experience. The lowest pre-training recovery rates were those of the civilian group, who 
had no prior experience with skeletal remains or with scene recovery. The first responder 
group performed slightly better than the civilian group prior to training, and after training 
their recovery rates improved. The first year forensic anthropology students recovered 
slightly more evidence during their pre-training trial, and after training recovered the 
same amount of evidence as the first responders. The “control sample” of second year 
forensic anthropology students performed slightly worse than the post-training first year 
students and first responders, but had the advantage of flagging only items of evidence. 
The first year students and first responders consistently flagged items which were non-
osseous or non-evidentiary in nature, both pre- and post-training. The precision of the 
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groups, or their ability to identify items of evidentiary significance accurately and 
exclusively, appears to be linked to previous knowledge and experience (Table 5). The 
second year forensic anthropology students had the highest rate of precision (100%).  
Table 5. Precision of the searcher groups.  
 
Group Pre-training Post-training 
Civilian 61.90% 46.43% 
First Responders 87.50% 57.50% 
First Years 71.43% 80.65% 
Second Years - 100% 
 
 An additional indicator of the effect of the training was the unexpected discovery 
of several bones which were not placed by the first author as part of the evidence placed 
in the scenes. After the first responder post-training trial, the first author discovered while 
collecting the materials that the searchers had located the partial skeleton of a fetal white-
tailed deer (Odocoileus virginianus). The bones were small and stained light brown from 
extended contact with the ground surface, which made it surprising that the searchers 
noticed the tiny bones amidst the fallen leaves and organic debris. This may be viewed as 
an indicator of the utility of the training program, in that it allowed searchers with little to 
no experience handling bone to recognize small, stained bone in a wooded environment.  
 It became clear throughout the course of the study that there are several variables 
which are beyond researcher control when conducting qualitative analysis of searcher 
success, especially in an outdoor context. The most notable variable which likely 
impacted the success rates was the variation in weather conditions between trial days. 
The average temperatures on trial days ranged from 50-70°F, with highly variable cloud 
cover. It is suspected that there was a difference in recovery success due to the visibility 
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of osseous evidence on overcast days versus sunny days, but this cannot be demonstrated 
statistically in the present study. 
 The search environment highly impacted the success of the civilian trial. As 
mentioned previously, the civilian post-training trial had to be discontinued at 
approximately the half-way point due to the discovery of two hornets’ nests in the 
immediate vicinity of the searchers. It is the opinion of the first author based on her 
observation of the search activity that had the searchers been able to continue without the 
interruption of the hornets, there would have been a marked increase in their post-training 
recovery rate. However, the discovery of the hornet nests and subsequent discontinuation 
of the search represents a realistic example of the ways in which searchers may become 
distracted, and searching activities may become defrayed.  
 
CONCLUSION 
The present study was designed to incorporate forensic archaeological techniques into 
outdoor scene searches and present these to crime scene searchers in a straightforward 
training module. The results of this study revealed that there is a clear difference in the 
precision and accuracy of searchers with previous experience. The training provided on 
the day of each trial was shown to increase search success by at least 21% in the first year 
student and first responder groups. This demonstrates the impact that search training may 
have on evidence recovery rates from outdoor crime scenes, as well as the impact of prior 
experience on searcher success. Similar studies should be conducted to investigate the 
success of other groups who may participate in outdoor crime scene searchers, in order to 
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provide a more holistic understanding of the impact of training and experience on the 
success of crime scene searches in an outdoor context. 
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